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^ 511 Rake) n^^^lf^ ^1- ^«>oli^ (Symbol Combining)<Hl ^tb 

^^S., CDMA(Code Division Multiple Access) ^S. 
^S. (Multi-path) ^w>oli^s]-^ «j-^ofl ^o]cf. 

^ Afls.^ <^j,e:)2.o. A>^^6.^^^ ^]o]3. ^^7]S\ n ^71 (Finger )«^1A^ a]:^ 

, .^7[(Timing Synchronization)* $^7] ^^fl a>^3£]^ FIFO sIl^liE^^ s^l-J^^llcH 
:£» ^7]^o.^ cfl'H] 91^. 7]^ ^w><^l^ 'a::]iel#(is-95)<^l^i^ ^3:^ 

FIFO A>-g-^].^o.i4^ ^wH^ ^Ir^q ^1^^^^ ^7] 

*1-M-S] FIFO 211^1 ^|-§-*><=1 ^H>0l^0] 7>^*]-£^ *>5iT=f. 

£ 3 
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^7]9] FIFO ^» ^1- ^hH^ ^cJ-'^. ^1-§-^ 511^13 ^Al7l ^ 

Sit!: sfl^lS T^^7ll- ^^^1^171 ^tb "cJ-^ {Symbol data timing alignment and combinin 
method for reducing the number of FIFO registers, and a rake receiver and it's 
architecture with the proposed combining technique} 

:£ 1^ ^Efl^ IS-95 1}-^^ -ai- ^w>o]i^ IJ-'S^ 7fl^^ o.^ S^oli, 
£ 2^ 7]^$\ ^'1: ^w>cli^ .y.j7 5:)2^^ ncfls. IMT-2000 ^l^^^ofl ^.§-^1^^ , 
FIFO ell^l^iEloi §>:E.^^1c>1 <ip>u|- ^7>*>^7>» ^^^^^ 

£. 4^ £. 3«^1 £^1^ /«11ol7loflA^ wr_point» ^S^^*>^ ^^"^^ ^^*>7l ^t!: 7m^9l 
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^ -^^^ 71]^^ o.^ s^^icf. 



<7> ^ 5llol3.(Rake) t^^71^ ^1: ^ aj-ol ^ (Symbol Combining) «J-^<>11 ^t!: 

^-^S.. ^^1, CDMA(Code Division Multiple Access) -"-l^^s^ 

<8> IS-95 «c}-^<^l^i ^]<^]3. ^^7l^ c]-^ ^S(Multi-path) ^ w>o] ^ o.s>w] ^ 

SNRCSignal to Noise Ratio) ^^^^ ^^^l^cf. ^ficfl. ^S. ^^}^ 

^ ^S. A>olo^ :^7l# 5i)-^o] :tA^>7fl ^nf. nl-Hl-A^, e^lol^ ^ 

^7l2l z]-zl-5l ^71 (Finger)^ a]^ -^7UTiming Synchronization)* ^«fl 

^^^^ FIFO(File-In File-Out) 5ll^lr^::Bl# 7>^o>n]- ^cf. zls^, ojBlt!- t^S^ 
IS-95 «J-<^=]<Hl^i^ FIFO ell^l^Ei^ ^ ^ ^ S7l7> 3. ^^]:,} ^^c^-. 

<9> <5l-i- Al^i^o] iMT-2000 Aj^^^^o.^ ^tfl5]ol 7>^A-1 JL^S] 
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^^^] ^^^U] S\^JL, ^7]2\ 7^^7} ^7}t}jL ^^9] ^?]:(Durat ion)^! 

FIFO ell^liEiSl ^ ^ H 3.7]7\ ^A^}7\] ^7\^7\] ^^^.7]^ 

^^S.7\ nfl-f ^Atb ^AS. ^A^^ IMT-2000 Al>::^o1lAl FIFO eil^l^B^S] 
^^tb *>:E.^flo1 ^7\^ ^Al7l Si^H^i °fl-^ ^ ^51^^. #2fl^ 

^1: <^Jiel#^ IMT-2000 ^l^^o^ eHo]^ ^^7l# c-fl^ 



<io> £ 1^ #Hfl^ IS-95 ^w>ol^ 711^^ O.S i<^^^ £^^5.>H, c] 

<n>-f^ ^7]^ AA^ FIFO efl^'il^iEi* 4^-8-^1- Tfl ^3., 7^7] AA^ ^^V^ 

^2: Al^oll ^^o^ >ai-^ ^^t!: A^, ^1-*((1), (2), (3))^ AA^ 

^ FIFO e^l^l^Bl^ 1:^ (1), (2), (3)ofl ^^i^t!:^. Al^:g-o> >ai-s.o] 

^«><^1M<^l^i^ AA^ ■^'^tl: ^-^(Timing Reference)* 7}A 

^ 431-*((4), (5), (6))^ tV^, £ FIFO ell^l^E^S^ 

?i<5l(Depth)^ € = -2-^ i=f^ 511 <5l^ ^^'Hl^i g^<Hiilelxl 

a.7l» 7\7^o\xiV tbcf. ^Hfl^ IS-95 1}-<i=]<Hl^i^ FIFO ^]A^^^ a<5l» 8^-5. 

<12> H ^ ol-o], 7l#Sl ^1- ^WH^^ Z]-Z^-o] ^7^7). ^^^S. 

^ ^RV ^7l# °l-^7l AA^ FIFO ell^l^Bl* A>-g-«flo>o]. ^c^. o]^^ IS-95 

X\^^^ ^o] ^7lSl ^7} ^TlM- FIFO^ ?iol7l- 3)-^ ^^oim ^^17> S)^] ^^1^, 
^71^1 ^7\ ^7\-s\ZL FIFOS] 37l7]- Dfl-f 3.7\] ^7\^\^ IMT-2000 Al^^ollA-l^ nfl-f 
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<13> £ 2^ 7]^^ >ai: ^w>ol^ '^JL^^^ IMT-2000 a1>x^<H1 ^-g-^l^^ , 

FIFO ^^5.7} «iP>uf ^7m^7}% ^^Sfl^^ ^^O^S.^^, o]^ 

<14> £ 2<^lAi ^71- A^ld)^ lS-95 a]>i^:b.t4 IMT-2000 a]>;^o11a-1 FIFO :^o] 
7} ^7}t}^ 7>» :e.o^^Jl, ^7} A^(2), ^7} ^^(3) ^ ^7> ^<y(4)^ 

IS-95 Al^^:e.tq- IMT-2000 Al^i^oflA-l FIFO el1;^liBlS^ 7l]^7> <gT3>i-f ^7]-a:l-^ 7>1- 
^<=^^^. S. 2^ #71- S.^ 31^^}^, IS-95 ^l^^^l FIFO efl^liBjiit:]- 

IMT-2000 Al^i^o^ FIFO 511^1^iEl7l- 192 «^>=^fl<H 7l-^t^. o]^]^ 

^ t}B.^]<^ ^^Sl7} ^<^^r].s, IMT-2000 A]>^^ollAi 7]^S] ^1- ^ti> 

<15> ^ ^t^o^ s.^^ CDMA ^w>oli^^ a] , ^ti>ol 

^ AflS.^ ^j7El#^ A>^^o.s.Mi, eflo]3 ^^71^1 Z]- :sg7l«HlA^ Al:<i :^7l# 

^^^7l A>-g-5)fe FIFO el1;^l^E^o:| ^>:B^fl<H ^7]^^s. ^^^^]n7] 

A]^ ^wH^ oil- o]-§-tb Bflol^ ^Ai7l ^ ^^islt!: 211<^1^ ^^7l» ^^^^7]7] 
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<16> ojs^ ^ ^t^o] s.^^ ^-^^^>7l ^^>c*i, ^ ^^<^1>H^, CDMA(Code Division 

Multiple Access) ^]^^^ ^2l jJ)-^ ^ ^■2l^ cff^ ^S.(Multi - Path) ^S.<^] 

ifltb ^1- ^«><^1^ (Symbol Combining) 7]^^ ^^3^>^ efl^l^CRake) ^-<07loi] oi<H>H. 
FIFO 511 ^l:^iBl (Register)* *>M-^ ^^1*>J1. ^7] FIFO ell^l^iiB^oil ^7^ (Finger)7> ^■ 
^1-^ ^-l^^- tifl, ol-S-^><^ 7l^ofl FIFO ell^l^Bl ip-a^ 

<17> CDMA -i-^ sf^ ^ ^3:^ cf^ ^S. ^31* ^1: ^h>o1i^^1- 

^ ^<=H^i. FIFO 5fl^l:^iB]o11 ^7l7V A]^o. ^ 

*H 71^'^1 ^^^^ FIFO 511 ^l^E] ¥^^l^^i ^i^^m ^1- 

^«>ol^ «ti-^<^l ^l^^Cl". 
<18> ££^, FIFO ^]^]^^7} ^l-q-i?}: ^^1£)J1, -a-7l FIFO sfl^l^E-lofl :s§7l7> 

^i^^ <^l-§-*H 7l^oll x-1^^ FIFO ell^l^B^ ¥^^l7^^i 

^■l^^m ^^1-5.3. ellols ^^711- ^^Al7l7l ^tb ^1: ^wH^ «<i-^<Hl 

5i«H^-l, i ^7l<^lAl tflolE-l<Hl cfltl: ^El7> ^. FIFO 5ll^l^Bl«i11 cflolEl 

# ^-l^^Vji^V 1- t^. ^^-71 i ^Tl^i cfloiE-1 ^ PN ^^-^ ^^t}^ ^] 

1 ^;^1; ^^-71 ^] 1 ^;^HlAi PN 3.^ <^l-g-^><^ ^-1 ^*>:ii;=^l- ^-i: c^l 

o]B\7} ell^l^Ei^l o]2=^ l-^ofl ^ 01^:^1 M7] ^^1# ^1A>^>^ ^1 2 ^Tjl: >^ 

7l ^] 2 ^^HlAi ^7l ^^Hl o;^^ ^^o^ c-llolBi» 1-el ^ ^, o] ^4 

^1 3 ^;^11- it^^H <^1^*H^ o-s. t}^ ^]o]3. ^Ai7i# ^-§-^17171 
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<i9> at!-. FIFO ^]^]^^7} *>M-^ ^^1^^:^, ^^71 FIFO eil^lrixE-lojl ^7]?} ^ 
•i-* ^i^^ '^l-S-^V^^ 7l^ofl ^i^J-^ FIFO ell^l^Bl gib* ¥2^Al^Ai 

i ^^11 ^T^oflA-l c^l^lBloll cfl^ ^^e)7> #\+ ^. FIFO ell^^liE^oil c-iloiE^ 
» ;^i^J-^]-Jl^> ^ i ^71^1 c^lo]El ^ PN SJE. ^^-^ ^^t}^ ^1 

1 ^7l 1 ^TfloilA-l Al^^ PN 3.^ <^l-g-*H ^-1^*>J17;> til 

^}JL^} ^1-^ l3llolEl» ^tiM^Al^ Cf^, CfAl Zl ;^-l^ 

s-V^ 3 ^^1; ^7] 1 xJi\^] ^] 3 ^7fl# ^V^^^o.^ ^^*>^ 4 ^^1 ; tl 

7l ^^7} ^^m^. ^^^} FIFO ell^l^Ei^ 1-^ ^1 5 ^ 

7l 5 ^;^1<^1>H FIFO bH^I^b]^ ^^jofl o;^^ c-floiEii- ^^^H 

<20> CDMA ^liii^^ ^3: 2)-^ ^ ^S. ^wb^^l^^V 

^^i. FIFO eflxl^Eloll ^7l7> ^1-^ X-l^^J-^ nfl, <^l-§-^H 7]^oll 

71^^ FIFO efl^l^Bl ^i^^^m ^^^1^ ^ H^ZL^^ 7l 

^tb ^^t^S. ^ 7]^ n])^l7> ^l^^Cf. 

<21> :£tb. FIFO Bll^l>iBl7> ^VM-^ ^^15)^1, ^7l FIFO Bjlxl^xE^oll ^7] 7} ^3i^ ^ 
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1-^ ^^^^ n, ^^-i ^]-^^}^ 7l^oi] /H^^ FIFO ^]^]^^ 

^ ^7l«^lAl C-flolBlofl cfltb ^Hl7l- ^, FIFO Bfl^lriiBlofl cflolEl* X^^^JLT.} 

^ «fl. ^7l i ^7ls^ c^ioiBi ^ PN ^^^m >*fl 1 ^^1; ^7l 

^1 1 -Jd^^ PN 3.^ ^^-^ *^l-§-*H ^i^^V^ii^V ^1-^ ^-i: tfl'>lB^7> eil^l:fi 

Blsl 1:^<H1 ^ Si^^l ^7l ^^1* ^l>a:*>^ ^1 2 ^7] 2 

Stb, FIFO ^]^]^^B]7} ^^ls)al, ^7l FIFO ^>\7} ^ 

^-I^J-^ ^. <^l-g-*H 7l^<^l FIFO Bll^l^iB-i 

^ ^T^ofl^l ^1: cflolBlofl tfl^ ^s:)7> #id: ^, FIFO sH^liE^oii cflo]E^* ;^-1^*>ji;^> 
1- ^^71 i ^7]^^ ciloiEi ^ PN s:^ ^^t}^ ^1 1 ^1-;^]; '^■71 

^1 1 ^^1<^1>H ^^t!- PN ^:e. ^^-t <^l-§-^H ^i^si-ji;^!- ^Ji- i:-floiE^7> eil;^!^ 
B^o^ cH:^ 1-^ ^^1<=H1 4^ ^^^1 ^7] :^]^^}^ ^1 2 ^7] ^1 2 
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#^3*>^. %^^^} FIFO M.^ ^^]^ Tjl-a-^m ^1 5 ^n]; ^7] ^15^ 

^I'^l^i ^l-ar^ FIFO efl^^l^Eis] ^^jofl o;^^ c-flolB^* ^^*H ^^HMS. ^^tb 

<23> att, «>^^*1-711^. ^7l FIFO ell^l:^E^^ di7l o>Efl^ [^^^ 

l]oil £1^H ^^*>^ t}^ SSZL^-i- 7l^t1r ^^ElS. ^-^ ^ 91^ 7] 

<24> [^*|-^ 1] 

fF=( J -l) modJV 
<25> o^7lA-^, [x]^ x# ^^1 ^tfl :^^(Integer)» s1d1s:>ji, x mod yiS.^S. 

^^ojD^, ^1- M-H^-tfl^ ^^olJi, FIFO ell^liBl ?io](Depth)^ ^Ef 
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<28> :£ 3011 FIFO sfl^l^Bld)^ 7]^3\- ^el *>q-^ AV-g-sjzL ^^1^, FIFO ^]^]^ 

'S7]7} ^1:^ ^, ^>97l(2)* *>l-g-§V<:^ 7l^oil x^^^ FIFO 511^1 

iEi^l ^3}. i;-1*>c^ ^7] nfl^ofl , z^-z^-o^ ^gT^oflxi #0^^^ ^1:1-* 

<29> s. 36\]A^ ;^l<H7l(3)^ ^^'^l^^ ^2:5] ^^o] FIFO e^l^l^E]^ <^ir 1:-^ ^ 
^I'Hl ;^i^Sl<H<^> ^^*>J1, ^^1<^1 ^1- ^wHM (Symbol Combiner )7l- ^w>oi 

^TloflA-l ^3E:^ sym_fni, 

sym_fn2, sym_fn35q- <>] cilolE^s.^ FIFO e11^1^ib1<^1 ^7] ^7] wei, we2, 

we37> SX^, z|z^-s1 A]^ PN -^^2] ^'^'-^S 'g:^^^ position_fni, 

position_fn2, posit ion_fn3S+ ^^5^ 37l» ^^^^ S7l- zis^jl. 

^w>omoflA-i ^s<^m ^w><y€ ^ai- t^oi#oi7i ^ti- re ^^7> ^ 

^ ^WM^ Afl^Tll ^7]-S)^ <>}^^. 

^ ^>M-» ^^a^>7l ^t!: sel_fn ^1- t^l^lBl^^ ^-1:^ 

^^11- -yrB^^^ wr_point ^ t1ol€-<^l7l ^tb ^ti>^^ -^1: ^]^^}7] 
rd_point7> ^cf. ^uHui^ ^7] rd_point7]- 7>=7l^ 1:^21 511>^l:^iEl 
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wr_pointsl- rd_point» ^^^>^ ^^^<^] cfltflA^^ <>>2flofl>«-i ^^*>-£^ 
<3i>CDMA ^1^^^ IS-95 Ali^ol:<H MC-CDMA >^l^^i<il:?l S.^ 7] (Synchronous) 

^B\Ji, o] PN sjco^ ol-§-«ll^i ^^^>Ji^> ^11 ^(Traffic Channel)s1 

S5ll<a ^;Nl(Frame Boundary)* ^^^^ , 431- ^11*^1^15] a]^ ^ji^ 71^1^ 

^^^^ PN <^l-§-«fl>^i ^ 9X^. <^V2fl^ [^^^ 2]^ PN 3. 

<^l-8-^^i -ai- cfl^^lB]^ ^:5:l(wr_point)» ^^*]-^ 7]- 

-.<32> [^«J-A1 2] 

<33> o^7]A-], [x]^ x» ^^1 ^tfl X mod y^ xl- yS. 

nflo^ ^"1^>^, W, P. S, ^ N^ wr_point. position_fn. ^ 

FIFO ell^l^El a^lolji, position_fn^ 37fl^ ^7l^<^lA^ -Jd^^ ^T^s] PN S= ^'S- 

<34> ^7l 2]<^1>H -1*^1 ^T^ollA^ A]^^ PN 

-LV ^ <^1e1 ^iTl 4^ol ^^tbtll, ^1 21-;^^ ^1- ^^^ofl #^51^1 *^>^ ^1- 

Cf-i-ol] ^^SlS-S., ^TloflA-l M.vfl^^ ^^o] ^^5)^ Al^> 
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^}-%-^ ik^]^. [t^^^ 2M^^ FIFO ^]^]^^ ^o]^ is-95 ^1^^ 

^ IltfT-2000 Ali^<HlA^ s.^ 2X^Bfl^ 7>^cf. ttfe^^i, 2]^ nfl-f 



<35> £ 4^ £ 3<^1 ^lol7loflA-1 wr_point» ^^'^^^f^ ^'^*>7l 7ll^^<y 

<36> j£ 4oi]A-1 positioiufn^ 15 ^1:^^ ^:?> 2s PN ^(s = 2, 3, ... 

,7)J^S.. FIFO 5^1:^1 >iE^S] ^o] 2n^S. ^^^i^l-. -f -{d . S^l ^^fl^i 

positiorufn^ ^l^cfl, ^o] 2^ ^Bflojji, q-^^^ ^jif^ ^-^^s. 

iM^>£^ t}<^o,^S., q-^^^ ^^«^>7fl position_fnSl ajH ^ ^H]§^iAi(i) 

^4*^1 -1 2;t(2)^ ti^>^, T^M^-^S. FIFO^ ulB^3r>oi S-l-SCModulo) 

^^*>7l] ^7lA-l, FIFO^ i^^^l 2n ^Bfl# 7MS.S. H.^-^ 9^^^ ^^^>7ll 

n HIM* ^(3)-9.S. ^^o] 7]-^^^^-. 

<37> o] nfl, ^w>olui7> ^w>ol^ Ai^^ o^o^E.ol7l ^Sfl >a-7l >*)l<>l7l^ rd_point» ^^S^] 
rd_point^ ^z]-^ ^TloflA-l ^1-^ ^'^Hle]:^! ^7] ^sflA-l 7>^J- 

^7lS^ wr_pointiit:l- k >air '?}-^ ^Tfl <^ 7] a-^ , k ^ 1: 5^:^ ^l^^ofl 

it}-e^-Ai ^o.^ ^^o] 7l-^^>Jl, z^z^-o^ ^7]s^ PH ^ oi:^(Slewing) 

n^<^ Al^ofl n^e^-A-l ^^Vcf. 
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el7> #i4a-1 fIF0«^1 t1]olBl» ;^-l^^>Ji^> s^V^^Cwei ^^S). ^"^^ S502 ^ 

SSOS-^l^-l. ^l«^7lollA-1^ i ^M. t^]o]B]9\- PN 

^, PN <^l-8-sfl^-1, ^H7l^ x-1;g-^>ji;^> t-1]olE^7> ^^]^^ 

<40> ololA^, ^7] ^^17> ^Nl-tl-S)^, iii^ S504<^1>H. 511^1 ^Blo] ^7] ^^Hl 

^M-^. ^l<H7l^ ^7l ^Hfls. #<i>7>A-1 cf^ we 7li:f^t:l-. 
27fl ol^o) s§7]6\]A^ ^X\6\] ^-?-(27fl o]^oi ^Tl^Hl^i ^A] oi] 

<4i> cf^o.^. 617) 31^, S507 vfl^l ^lE^ S509<Hl^i, ^^tb ^l-^tlCk ^ 

1: ^7l ^^o] ^^£1^, ^w>o1Mo)lAi^ FIF0<H1 ^i^^ tfl^lBl* i^ol^Tfl 

^cf. olt^l, ^wVomoflA-l^ ^l<H7loil ^7] ^S(re)l- ^^^Aj^lji, tiji;^]. FIFO 

olEll- S51lo11>H, ^til-oms. ^^^>J1. S512<HlA-1, ^ 

7]^Al^cf. i]7Hl 01^ :g-^ol #14^, ;Hl<H7lfe ^7l ^EflS. #<i>7l-A-1 cf^ re 
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<44> ^tgo:! ^^M, -f^ ^ :s§7l7> A]:^ ;^l^ol 7}^ cf^ ^ 

S» ^^€^>J1. >^fl ^717]- A]:^ ;^lc^ol 7>^ ^^tb^JL 7>^ 

cf^-^S-, tl, t2, t3, t4 -^^o] ^^^cfji 7M^r:^. 

<45> o.^^ ti^fl^i ^ ^7l7> (mN + i - 2)«1^^ ^1- cflolBld, S2^+i-2)» 4S*>7fl 

^7] ^l<^7l^ ^;5^ ^7]7} FIFO s^l^lrf^elo^ (i - 2)^^ 

(2)oll ^-1^^ ^1- cilolEKSWi-2)l- ^ ^^fl ^7l7> ^Stb ^1: 1^^1<^1 

E^SI- cl^V Cf^. ^2). ^o] C*^+i_2(3)(= SWi-2 + S2^+i-2)# FIFO ^]^]^^^ (i - 2) 

?l7ll £1^. >a-7l ^1*^71^ ^ ^71^ ^71 ^^1(5) iicf k ^1: I^H^ ^^1<^1 ^] 

W. ^wV'^l^i^ ^-t t-flo]E-l# ^7l ;^H7l^ t:f^ ^1- rflc]Ei» 

e11^1^Bl(7)» ^7l5|-A]^t:^. 

<47> t3<HlA-l A^] ^7]7} (mN + i - 3)^^^ ^1- CflolEKS. S3^+i_3)» ^2:*V^. >^7l 
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^ ^ ^^^V ^^SflAi Y^^l^l 4^, FIFO efl^l^Elsl (i - 

3)^^ ^^(9)oll ^^^M^ ¥^ c-l]<^l^(C'^+i-3 = SWi-3+ S2^+i-3)» ^1 
^]o]B\^ ^ ^7^7} ^Stb ^1- Cll<^lElSq- Cltb Cf-g-. miO. QnN+i-3 = 
Si,nN+i-3 + S2^+i-3 + S3^+i-3)^ FIFO n^]^^^ (i - 3)^^^ ^^^] 

<48> t4<HlAi ai ^^7V (mN + i)^^^ ^1- cllolEldl, SWi)» ^S*)-^. ^7] ^]o] 

7]^ i 1-^(12)# '^]^^ tll<^lB-1fiV ^ ^;5fl ^Tl^l AJl: ^c]b\% c^^V 
<^ ^(13)* i Ir^oil ^^^t!:^. aJ «51^<H1^ 

<49> ^iq- s\.^^o] tiV^i^^A-l, 37fl£l ^71*^ e>l42] FIFO efl^l^El* o]-g-^>c^ 



<51> 5. 7«fl>H ^'^^ ^Sfl ^-11 ^^^^^-^JL 7]^]^^ ^■ 

^ ^ ^71^ 71^5^ 71^1^ ^2i^}JL 9X^JL 7M^t]., 

71^1^^ Ai^7> 7l^^ 71^1^ ^^:e.tq- h ^Ir^^ ira>s7ll £a}-^i:q.(i)ji 7].^ 
thcf. z^-z^-s] :s§7ls:| di7l FIFO ^^1* ^IM- ^^1 

#o>sq- ^^o] oXjl, ^uHuio^ oi7j- o>3i FIFO Bfl^l^Blfi^ x3>:^]B^- 
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t-i]olBl(2. SWi)* 43:*>^. ^^-71 ;^l<H7l^ FIFO efl^l^Blol i 1-^(3)«>)1 

<=^ 

<53> t2<^]A^ Afl ^7^7} ^:^^S^>B^J1 71^1^ ^S-^r (kN + i + h)^^ 

^1- tflclEl(4, *S3kN+i+h)^ ^S^>^. M] ^71^ ^ ^7]M.t]- h ^^^^ Si: 

^ 43:^1-71 ^lol7l^ (i + h)^^ 1-^(5)<:>11 ^ ^7]7} ^3^^ ^ 

o]o^ ^^(6, N-k ^1-)^ ^JB^Sofl 2]^ 7]:^]^:^ ^]<^ ^Ml- M.^^ ^ 9X^ 
^^S. ^^Sl<H, ^ ^71^ cil<^lBl7l- ^«l-oluio^ ^7] ^olAi;:^! ^ 

<^>t!:4. ^1^ ^■T-7> ^^S^l-^. FIFO <Hlal ^^J'^-l^ FIF0<H1 <^]^7} 

<54> t3«>ll>| ^HHl-i7l- g^7l AlJ:^ ^^S^l^l^, ^7] /^l<H7lfe 7] ^^l^ll ^ ^ X-] ^ C^j 
ojel ^(7, C(k-i)N+ni)* ^^*>«^ ^^31. ^wV<^m^ S]7l ^^o] ^S.^^ 

<55> v}yC\^o_S., t4ofl^^ -T- ^>\7} ^ = ^ = ^>7l 7l;<l^ ^T^-a^M (kN + i 

- 2)«i^ ^1- tflc>lE-l(9. S2kN+i-2)» ^2:*V^, ^7l ^lol7l^ (i - 2)«i^ l-^dO)^! 
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<5e> 7]^v}^]Q] ^r^^sx^ wl-sq- :^c>]^ ^ ^^'^oflAi y]^9] 

^^Vo]^ ^X\6\] Z^-Z^-SI ^7]$] cflolE^oll Cfl 

tV ^ nfl^ofl, ^>t4s) FIFO ell^l^Bli?]:^ ^AS. tb^f. 

<57> ^ ^T^^ «^ -^Alo^joil uf^ <a:^el#^ ^z^-s] ^T^ofl 4>^>^ FIFO ell^^^l^B] 

» A>-g-*>^l ^Jl ^7]SL\ ^ofl o^o] e>M-S] FIFO 5ll;^liEl» A>^^].:as, :^7l2l 

^<^1 ^^^^] ^3i^}Jl^} ^11^^ FIFO 2fl^l:^Bll- A>-g-§ ^ ojcf tr^-el- 

^^^m ^ SiJI. SNR ^j^l: C-l ^7l» A>-g-^>^ ^]o]3. ^^71 

^ FIFO 5ll^l>iBl# Af-g-^V^ S.^ O]^ -f-Al Al^^oll a^-g-O] 7l-^^>S.S. 

MC-CDMA ^li^^ -^4 ^ol ^>:^^^]oi7> nfl-f ^^3>oi ^l-:^^fl<>1# #olji^i- ^]-^ a1>,^ 

<58> Vi}Si\. ^O], FIFO efl^l^Blol ^ol7l ^«fl ^1- ^H>cl^^ <^J7 

71^^ ^Jiel#o1lAi A>-g-£]^ 'i^l7> 7>^^M. ^Jl 

FIFO ell^liBl^^ Af-g-^l-H.^, FIFO e>:E.^Hl- SL^M: ^yT^-^r 

cf. IMT-2000 ^li^ ^o] cDMA >^>-§-3^>fe ^1^^^ ^^tb ^B.^] 



35-19 



1020000071747 2001/2/2 
^ JL2}-^^ «fl^^^ 
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11 

CDMACCode Division Multiple Access) ^]^^^ ^ ^ 

S-(Multi - Path) -il^iofl cfltV 4]^ ^w>ol^(Symbol Combining) 7l^# ^^*>fe ello] 
a.(Rake) ^-^171011 9X^^^ , 

FIFO sfl^l^Ei (Register)* ^^1*>^, 

^7] FIFO efl^lxfnBl^Hl ^71 (Finger )7> ^2:^ nfl, ^cf^ ol-g- 

§M 7l^<Hl FIFO efl^lr^B] ^^i^S. 511<>1 

3 ^^71. 

2] 

^71<^1A^ ^SiSl'H ^#0] FIFO efl^l^iEi # oli^ 1:^ ^^]<^] :^'\^ 

31 

^1 2 «J-ofl ^<^lAi, 
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41 

FIFO ^7] PN ^ FIFO ell^liElSl ^Jo] 

» ol-g-^H ^1^*>^ sis. 5£^*H <^1^<H^ ^]o]3. 

71. 

[^^*^ 51 

^1 4 ^o^A^. 

^7] FIFO dfi7l ^^11- o>sflo] o^^i-c^ :i^s:>^ ^^1.0 

[ ^ 1] 

FK=( [ ^ J -l) mod TV 

<^7lAi, [x]^ x» ^tfl ^^^(Integer)* ^i^l^l-Jl, x mod yC^l- 
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^fe ^^oli^, ^1- M-Bfxfl^ FIFO s11^1:iBl ?^ol(Depth)* 

6] 

^^21 ^Tlofl^i ^2:3->^ C^]o]l£.]d\] FIFO efl^l^ElS] #^ ^y].ol^^>^ 

7] 

CDMACCode Division Multiple Access) Aj^h^sl ^ ^ 

^(Multi - Path) ^Sl- 'ai: ^ wl-o] (Symbol Combining)*}^ «J-^<H1 '^o]^ , 

FIFO ell^l^Eloil ^71 (Finger )7l- ^^-^ ^i^^ , «^l-§-^M 

71^<H1 ^-1^^ FIFO ^1^^>^^^ 

8] 

^1 7 ^j-ol! $i<^lA-l, 
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^1 7 Slol^i, 

FIFO efl^l^Bl^ ^7] PN -^S^l ^-i- ^ FIFO efl^l^iElo^ ^^o] 

[^^*ch 101 

^1 9 9X^^^, 

^7] FIFO 5)1^1 21 ^^]» <i>efl2l 2] oil 2l5r><:«^ ^^^>^ 
2] 



^7]^^, [x]^ x» ^^1 ^cfl Integer)* ^^cl^Vzi, x mod y(£^S ^ 

^^^iD^, ^1- ^Bl-ifl^ ^^c>lJl, FIFO ell^l^El ^i'^KDepth)* 14^1- 
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I^^^J- 11] 

2^2^o] ^7]6\]A^ ^2:*>^ ^^]^]^^] FIFO ^]^]^^^^ #^ ^ WV^l ^ 



12] 

FIFO 511 ^l^B] (Register )7> ^>M-^ -i^ls)^, -^71 FIFO efl :=^1 -;:iB^ <>ll ^7l(Finger) 
7> 4]!:* ^^^J-^ 7l€^oll FIFO ^]^]^^^ tk4: 

i ^TloflA-l i:-llo]E-]oll tfltb ^1el7> #\f ^, FIFO Bfl^j^Eloi] i:-l]olEl# 

^■1^*>J1^> ^ nfl, -^7] i ^^5^11 ^Tl^l z^]o]B\ ^ PN S= ^^^>^ ^1 1 

7-h FIFO 511^1 <Hi=- 1-^ ^ ^^^1 ^7l ^^11- ^1^^]-^ /^l 2 ^ 
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[^^*^ 13] 

^] 12 «J-<H1 ^^H^i, 

2711 ol>a-^ ^7]o\]A^ ^X\6\] -S-^^Vt^. ^^7> ^Tl^^Bl -^-^ 

141 

^1 12 SX'^^^, 
^7] ^1 2 ^^1^, 

>a-7l FIFO ?11^1^B]S1 Ai7l>l^l* O>2flo^ [A] 3JO)] o^^].cx^ ^^^5]-^ ^^1-^ 

[ ^ 3] 
PF=( [ ^ J -l) modiV 

[x]^ x» ^^=^1 2lcfl Integer)* x mod y(S.#^ 

^^<^H, ^1- ^^<^l3i, FIFO ell^lr^iEl SoKDepth)* M-e]- 
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[^^^^ 15) 

FIFO 5^1 ^l^e] (Register )7> isVM-^ ^^l^i, ^7] FIFO ell^^l^^Blofl :^7l(Finger) 
7} ^1-^ x-l^J-^ nfl, ^c}^ o]j%.^}c^ 7]^c^ 7]^Jr^ FIFO efl^l^B] 

i ^TloilAi ^1- c-flolB^cHl tfl^ ^el7T- ^, FIFO e^l^l^B^ofl t^]o]B\^ 

Xi^^fjL^V ^ Bfl, ^7l i tti^jfl ^7]S] ^1- tflolBl ^ PN SH. -Jd^^V^ ^1 1 

^7] ^1 1 ^;Nloll>H ^^tt PN 3.^ ^^-ir o]-%-^}<=^ 7^^^^ JIT]- ar>^ ^1- t^]o]-e] 
7} FIFO o^x;, ^^lofl ^^^^ ^ oi^x] ^12^ 

^7] ^] 1 ifl^l 3 ^^^11: tiV^^^S ^^^1-^ ^1 4 ^^1; 

^7] ^±7} ^>g§>^, ^JLT} FIFO efl^l^B]^ ^l-ar^m ^1 5 

^7l ^1 5 ^;^1<H1A^ ^1^^ FIFO Efl^l:±iBls] 1-^ ^^Hl o;i^ c^lo]E^l- ^^*H 
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16] 

^] 15 

^o] ^B]^}^ ^]o]3. ^^7l# ^-^^17171 ^WH^ 

[^^*^ 171 

^1 15 Si^H^i, 
^7] ^1 2 

^7l FIFO Ell^l^BlS^ di7l ^^1» Ofsflo^ [A1 4]ofl oj^l-O^ ^^^1-^ ^^1^ 

[ ^ 4] 
fF=( J -l) mod A/ 

<^7lA^, [x]^ X* ^^1 ^cfl Integer)* ^i^l^fJl, x mod yiS.^S. <^ 

^T^^l^. -ai- ^^-^iJl, FIFO efl^l^E^ (Depth)* M-Ef 
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18] 

CDMACCode Division Multiple Access) -f-^ ^l^^^s] # ^ 

S-(Multi - Path) ^Jl* -ai- ^w>oli^ (Symbol Combining)*}^ "J"'^^ ^^^1^ ^ 9X 

FIFO 511:^1 r^iB^ofl ^7l(Finger)7> ^2i^ ^1-* ^^^^ «fl , ol^§><i^ 
71^^^! FIFO efl^l^B^ ¥^^l^^i ^^^>^ ^^^i^ ^ s.3.zl 

71^^ ^^E^S ^ I'fl^l. 

191 

FIFO efl^liBl(Register)7]- ^Vi-t'?]: ^^]^JL, ^7] FIFO eH^l^Eio]] ^7l(Finger) 
7> -air^ ol-§-«>a^ 7l^oil piFO ^]^]^^] 

^^X\^^^ 7i\^^\^ ^-i: ^^o^S. §m 511^1^ ^^711- ^^^]^]7] ^a>ol 

i ^7loi]A^ c-1]olE-1o)l cflt!: ^^7} ^. FIFO ell^l^Eloil cijolBlS 

^]^^-JL^} ^ ^, ^7] i :sg7^o) ^M. t^]o]B] ^ PN ^1 1 
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7} FIFO ^]^]^^^ o]}=^ 1-^ ^ ^^^1 ^12^ 

^ 9X^ 7]^ nfl^l. 



[^^^j- 20] 

FIFO 5ll>^l>iEl (Register )7> *>M-^ ^^l^lJl. -^"71 FIFO s^];^] (Finger) 
7} ^2:^ ^1:^ <^l-§-*M 7l^ofl piFO efl^l^iE^ 

i ^T^oflA-l cflolE-loll cfl^ ^^el7> ^, FIFO 5fl^l:^E-1cHl t-llo]El^ 

;?1^s^>ji;^> 1- nfl. ^7l i ^7]$] Xi\]o]B\ ^ PN ^= ^^*>^ ^1 1 

^7] 1 ^^t!: PN ^^-^ ol-§-*l-<^ ^i^^l-Jl^V *]-^ t^]o]B\ 

7} FIFO efl^l^BlSl o]i^ ^s. ^ o;^^;^] ^7] ^^1* ;^]^3r>^ ^Hl 2 ^ 

^7] ^] 2 ^:^M^^ 7flA>^ ^7] ^^jofl 1-^0^ t-flolE-ll- Ire] ^ ^, o] ^ 
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^1 1 ^;^] 3 wV^^^S- ^^^^ ^1 4 ; 

tl7l Ai^7]- ^^5^>^, ^zL7\ i}^ FIFO efl^l^B^sl ^^1^ ^^l^^V^ 5 

^] 5 FIFO 1-^ ^^lofl t-ilo]Ell- -Jd^^H 
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11 

s:hi2| 

FIFO 



s:H22| 

FIFO 



s:H32| 

FIFO 



rp 



wp, 



(4) 






(1) 








S'|cN»| 






* • # 


0 



(5) 




(2) 


0 


• • • 


0 


rp 
















(6) 


(3) 


0 


0 


• • • 


0 



Where. & : i-th symbol data of Ihe j-th finoer 
wpj : writino point of the }-th finger 
rp : reading point of the combiner 



2] 





IS-95 CDMA 


NC-ccm 






64 PN S 


4 PN Sj 


(DFIFOiiOl :16UH 




1 


3 


(2)FIF0:H4^ :3HH S:>h 




1 


2 


(3)FIF0:'H4^ :2bH 


c^^^ 


BPSK 


QPSK 


(4)FIFO:'H=4^ :2bH. m:>\ 


5jg sFH^ioi 


192 HH (=16X3x2x2) 
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IS. 3] 



fFrorn fingers) 
sym_fn, — » 

synufRj — » 

sym_fn3 — * 



wr_point 

rd-pornt -►Xj- 



(2) 

•e- 



position_fn 1 — ► 

pos1tion_fn2- 

posltion_fn3— ^ 
(From fingers) 3 



\- 



v 



cIr en 




V V 1 

cIr en 




REG^ 


REG, 



t t 



cIr en 




TTT 

wej WBg 
(From fingers) 



Combined Symbol ( To combined 



[£ 4] 



P[14:8] P[14:7] P[14:6] P[14:5] P[14:4] PEl4:3] P[14:2] 
)^ 8^ 9^ 10^ 11^ 12^ 



256 



6f?lb|eoi| 0 



128 



64 



32 



16 



(2) 
-1 - 



13/' 



13/' 



7(1) 



^ \ 01 :?l Ai . P : position_fn 
f ) S : 2s(s«2.3.....8) 



N : FIFO SOI, 2" 
W : wr_point 



(3) Sf^ n Bl^ ^EH 
I 

W[n-1:0] 
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is. 5) 




[S. 6] 




{controf signafs) 
(4) 

rp&c!r@t2 
I 



{symboi data from muftiple fingers) 



(8) 



(1) 



Uli 



WP2@t, 



(11) 

t (5) 

I , 



cfear 


(6) 
CmN-H-k 


• • • 


(10) 
CinH+i-3 


(3) 


S'mN+i-l 


(13) 


0 


REG,.^, 


(7) j 




REGi.3 REGi_2 
(9) (2) 
k symbols 


REG,., 


REG, 
(12) 
Where. 






combined symboKTo combfned 



S'l = i-th symbol data of the j-th finger 
wp, = writing point of the j-th finger 
rp = reading pdnt of the combiner 
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[£ 7] 



(9) 



(2) 



(4) 





i wp2@U 


I wp1@t 


1 




|*Wp3@t2 






i i 




i 1 






i i 






• • • 


(11) 






• • • 


cfear 




cfear 


• • • 






REG,., 


REG, REG,.^, 
(3) 

(1) 

Tbning gap(h symbols)^ 


(5) 







(7) 

rp&ctr@tj 



dear 



REG„ 



(6) 

FOFO margin(N-k symbols) 



(8) 



▼ 

results symbol 

( To combined 



where. *wp, = writing point of the i-th finger for new cell 

wp, = write enable of the j-th finger for the previous cell 
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